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Project Description

The proposed project consists of a new building for the City of Lawrence Police Department
at a site located northwest of the intersection of Overland Drive and Wakarusa Drive in the
southwest quarter of Section 28-12-19 in the City of Lawrence, Douglas County, Kansas.
The proposed building contains 56,516 square feet of floor area.

Design Criteria

The sanitary sewer calculations have been performed in accordance with the State of Kansas
Department of Health and Environment Minimum Standards of Design for Water Pollution
Control Facilities.

Sanitary Sewer Calculations

The proposed building will connect to the existing sewer manhole SW281219-004 located
north of the proposed building as shown on Exhibit 1. The existing developed area draining
to this manhole is 42.4 acres (Exhibit 2). The remainder of the drainage area tributary to this
manhole is undeveloped. The proposed sanitary flow from the site is calculated based on
actual water usage from a building that has a similar use. The water usage data is attached
(Exhibit 3). The existing sanitary sewer flow to the receiving main has been calculated
according to the attached table that is part of the KDHE design standards (Exhibit 4).

Existing Flow:
Commercial — (14.7 acres)(.0077 cfs/ac.) = 0.1132 cfs
Multi-Family Residential — (27.7 acres)(0.0084 cfs/ac.) = 0.2327 cfs
Total Existing Flow = 0.1132 + 0.2327 = 0.3459 cfs

Proposed Flow (Municipal Office Building) —
Average Daily Flow = (29 gpd/1000 SF)(56,516 SF) = 1,639 gpd
Peak Flow = (1,639 gpd)(3) = 4,917 gpd = 0.0076 cfs
Proposed flow is 2.2% of existing flow

Total Design Flow = 0.3459 + 0.0076 = 0.3535 cfs

Flow in existing 12” sewer at 0.64% slope (See Exhibit 5) —
Actual Depth = 0.24°
Actual Velocity = 2.47 fps
Velocity at 50% full = 3.63 fps
Full Flow Capacity = 2.85 cfs
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Summary and Recommendations

The project will increase the sewer flow to the existing main by 0.0076 cfs (2.2%). The
proposed depth of flow is less than 67% of full flow depth and the velocity is in excess of 2
fps. The existing main is in accordance with KDHE design criteria and we recommend that
the proposed building be allowed to connect to the existing sewer main as proposed.

P:\0090218018-000\Project Management\Engineering\CivilLawrence PD Sanitary Sewer Study.doc
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MUNICIPAL OFFICE

OP JUSTICE CENTER
12400 FOSTER
SF BLDG 74,497
*GPD Month/Year
1,897 12/6/2007
2,000 11/6/2007
3,033 10/6/2007

3/6/2007
2/6/2007
1/6/2007

12/5/2007
11/5/2007

AVG. GPD
GPD/1000 SF

AVERAGE GPD PER 1000 SF OF BUILDING AREA = 28.95 GPD/1000SF

| EXHIBIT 3



6L°0
2128/832 §500°0 = 9700°0 = TENIdY b

000'000'1
9108/832 $9400°0 = [75°1 X 0'¢ X 0T X Podd (01 = udyseaq d
L ]

*(no1d adrd TINd) b TeMI2y 640 = b
uBysaq ‘mofj jo yidop [9'p I® moTJ udysap L1180 03 adyd ‘*exomss g1 - , g ‘Aryweq 2719ups - uorjmynore) eydusxy ‘¢

*#o13 jo yidap ¢.°0 31w moyj udysep Laxwd o3 g1 uevyl 198aey azye adyq ‘¢

‘#0173 jo yadsp [9'Q 3w molJ udyeap Laaed o3 g1 - ,B 9279 ¥djg ¢
a10e/pdd p0'0T ~ T®IIISNpPUL
@108/pd3 gp§ ~ TEFOIBUWOY
s1ow/etdoad qf .Uﬁra\u»aoau ¢'z ‘axdw/gayun z1-9 -~ (Aaysuag y3yy) Arruei-rITnH
@aow/eydoad gy ‘3jun/eydoad ¢ ‘aade/eIfun ¢-y - (L3yeuag unypay) ATTWed-FITNH
ai1oe/atdoad g1 ‘Ijun/afdoad ¢ ‘axde/eryun grg~f - AJywey ajdugsg

*83pwad wnwpurw ‘moTd IdYiway £ig 28easAy x ¢ 6F MoTJ yrad ‘pod8 gp1 epnyouy suoyidunsey ‘I
#oTg 2d7d TINd = b T9nI0Vyyy

(moTaq ¢ wall 998) MOTJ Jo yidep ¢/'Qg 39 MoTJ uBysap La1ed 03 adydyy
(noTeq ¢ well @08) #moT3J jJo yidap [9°p 39 #oy) udysap Li118d o3 adidy

0L10°0 $800°0 £510°0 760070 - 1500°0 b 1en30Veyy

. 81 usy3 1adaeq
$S10°0 LL00'0 6€70°0 %800°0 9%00°0 b u3reagyy
9610°0 , 1600°0 9.10°0 9010°0 210\ /839 8500°0 b T¥N3IoVeyy

. w8l - 8
SST0°0 LL00°0 6£10°0 ¥800°0 2108/630 9400°0 b uByeaqy
18F7338npUug FCTEEEITTTR) (£3318U9Q Y3ITH) (Axysusq ungypey) ATywey ay3ujs no[4 pum
ATyueg-FITNH ATyues-13 0y ) azf5 adyq

INAHd0T3IAEA 40 FdAL

NOISAQ JO SISVd WAWINIR

EXHIBIT 4



Lawrence PD - Sanitary Sewer

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00640 f/ft
Diameter 1.00 1t
Discharge 0.35 ft¥/s
Results

Normal Depth 024 ft «———
Flow Area 0.14 ft?
Wetted Perimeter 1.02 ft
Hydraulic Radius 0.14 ft
Top Width 0.85 ft
Critical Depth 0.24 ft
Percent Full 236 %
Critical Slope 0.00566 ft/ft
Velocity 247 ft/s ¢«—
Velocity Head 0.09 ft
Specific Energy 0.33 ft
Froude Number 1.06
Maximum Discharge 3.07 ft¥s
Discharge Full 2.85 ft¥s
Slope Full 0.00010 fu/ft
Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 2365 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods Soli@émil@eRtewMaster V8i (SELECTseries 1) [08.11.01.03]
1/21/2019 3:40:50 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2
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